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Effect of Fertilizer Levels on Major Agronomic Characteristics

and Seed Yield in Job’s Tears
[Coix lachryma-jobi L. var, mayeur STAPF]

Byung Sun Kwon*, Jung Il Lee** and Hi Jin Park***

ABSTRACT

This study was conducted to find out the optimum fertilizer level for two job’s tear varicties, Heuksuk

and Ewon from local cultivars at 18 compositions of fertilizer levels.

Plant height was longest, number of tillers and leaves were increased, stem diameter was thickest, 100

grains weight, stem and grain yield were heaviest at the compositions of fertilizer amounts with N-I’,0;

-K.0 were 18-9-9** (3-2-2) per 10a.

Plant height, number of tillers and leaves, stem diameter,

100 grains weight and stem vyield showed

significant difference between grain yield and showed positive correlation.

Judging from the results reported above, in optimum fertilizer amounts for N-P,O;-K,O seemed to be

18-9-9** (3-2-2) per l0a.
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Table 1. Soil condition before experiment initiation

Field PH OM P,Os Ex. cation(me/100g)
(%) (PPM) K Ca Mg CEC(Kg/10a)
Cultivated upland 6.4 4.5 382 0.74 5.1 3.9 11.2

Table 2. The level of fertilizer application(kg/10

a).
F
Fer.  N-P,-0vKO [ N-POK:O
Level Level
1 9-6-6 3 18 - 12 - 12
2 13-9 -9 4 22 -15-15
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Table 3. Compositions of fertilizer levels
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Fig. 1. Variation in plant height at different
fertilizer levels.
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Fig. 2. Variation in number of tillers at different

fertilizer levels,

No N-P,0,-K,0 No N-P,0,-K,0 No N-P,0:-K,0
1 0-0-0 21 0-0-0 31 0-0-0
2 0-2-2 22 3-0-2 32 3-2-0
3 -2-2 23 3-1-2 33 3-2-1
4 2-2-2 24 3-2-2 34 3-2-2
5 3-2-2 25 3-3-2 35 3-2-3
6 4-2-2 26 3-4-2 36 3-2-4
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Table 4. Regression equations of agronomic characters and fertilizer levels in job’s tear variety “Heuksuk

local™.

Agronomic character

Fertilizer levels

Regression equations

Plant height{cm)

Y= 90.0285+ 5.4727 N—0.1433 N?
Y= 92.5372+ 5.9861 P—0.1153 P*
Y= 92.0248+ 7.9321 K—0.2629 K*

No. of tiller

Y= 2.1260+ 0.2692 N—0.0065 N’
Y= 2.2485+ 0.3684 P—0.0111 P*
Y= 2.5889+ 0.3379 K~0.0105

—

)
{2

No. of leaves

Y= 18.2644+ 0.3505 N—0.0017 N*
Y= 17.1865+ 1.2924 P—0.0484 P*
Y= 17.4623+ 1.2857 K—0.0455 K*

Stem diameter (mm)

Y= 9.1536+ 0.0664 N—0.0011 N?
Y= 9.1058+ 0.1146 P—0.0227 P?
Y= 9.1429+ 0.1078 K—0.0019 K?

100 grains weight(g)

Y= 9.3273+ 0.0244 N—0.0005 N?
Y= 9.3508+ 0.0354 P—0.0011 P*
Y= 9.4174+ 0.0370 K—0.0019 K*

Dry stem yield (kg/10a)

Y =249.3565-+22.1910 N—0.6397 N?
Y =253.3925+30.3363 P—1.1521 P*
Y =279.6751+27.1336 K—1.0322 K*

Dry grain yield(kg/10a)

Y =180.1053+ 7.5417 N—0.1627 N*
Y =169.8102+15.5775 P—0.6045 P*
Y =189.2262+11.9103 K—0.4212 K?

Upper : Nitrogen Middle : Phosphate Lower : Potassium
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Table 5. Regression equations of agronomic characters and fertilizer levels in job’s tear variety “Ewon

local™.

Agronomic character

Fertilizer levels

Regression equations

Plant height(cm)

Y =113.0454+ 7.7957 N~-0.2414 N?
Y =107.5569+11.2257 P-0.4318 P?
Y=115.8509+ 9.0772 K—0.3182 K*

No. of tiller

Y= 3.9076+ 0.2519 N—0.0076 N*
Y= 4.0088+ 0.3012 P—0.0105 P*
Y= 4.0728+ 0.3421 K-0.8151 K?

No. of leaves

Y= 23.3669+ 0.0397 N—0.0170 N*
Y= 20.4569+ 1.3377 P-0.0520 P?
Y= 20.9197+ 1.0497 K—0.0296 K*

Stem diameter (mm)

Y= 9.3997+ 0.0499 N—0.0001 N?
Y= 94190+ 0.1127 P—0.0033 ”*
Y= 94038 - 0.0930 K-0.0012 K?

100 grains weight (g)

Y= 0.8264- 0.0124 N—0.0034 N?

Y= 95435+ 0.1830 P~-0.0064 P*
Y= 9.7184 + 0.0673 K—0.0028 K?

Dry stem yield(kg/10a}

Y =303.2769 - 18.9271 N—0.5457 N*
Y =275.0317 +-32.8947 P—1.3035 P*
Y =268.2913 - 34.4240 K—1.3751 K?

Dryv grain vield(kg/10a)

Y =197.6503 - 6.6198 N—0.1144 N?
Y =185.0039 - 15.4825 P~-0.5798 I
Y =195.8800 - 12.7222 K—0.4363 K*

Upper : Nitrogen
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Fig. 5. Variation in 100 grains weight at different

fertilizer levels.
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Fig. 6. Variation in stem yield at different

fertilizer levels,

Table 6. Effect of amount of nitrogen application on the grain yield.

Fertilizer level
(N-P,0;-K,0) (kg/10a)

Grain yield (kg/10a)

Ewon local va,

Heuksuk local va.

0-9-9 .
(0-2-2) 243 230
9-9-9

265 247
(1-2-2)
13-9-9

285 71
(2-2-2) 2 2
18-9-9

334 313
(3-2-2)
22-9-9 .
(4-2-2) 301 276
LSD Between
Main plot(var_.} LSD.05 4.4499
Sub plot(Fer.) LSD.05 8.6145
CV1%) Between
Main plottVar 12,2740

28.2991

Sub plot(Fer.)

Table 7. Effect of amount of phosphate application on the grain yield.

Fertilizer level
(N-P.0s-K,0) (kg/10a)

Grain yield (kg/10a)

Ewon local va,

Heuksuk local va.

0-9-9
(0-2-2) 230 216
9-9-9
(1-2-2) 247 243
13-9-9
(2-2-2) 334 313
18-9-9

8
(3-2-2) 276 25
24-9-9
4-2-2) 258 250
LSD Between
Main plot LSD .05 7.5046
Sub plot LSD .05 9.8768
CV (%) Between
Main plot 21.6921
Sub plot 34.0011
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Table 8. Effect of amount of potassium application on the grain yield.

Fertilizer level

Grain yield (kg/10a)

(N-P,0,-K.0) (kg/10a)

Ewon local var,

Heuksuk local var.

0-9-9
244 225
(0-2-2)
9-9-9
288 265
(1-2-2) 8
13-9-9
313
(2-2-2) 334
18-9-9
7 266
(3-2-2) 2
22-9-9 268 263
(4-2-2)
LSD Between
Main plot LSD .05 4.8974
Sub plot LSD .05 9.6677
CV(%) Between
Main plot 5.2711
Sub plot 31.9914

el =g K, 09 BrAk#se] of & N-P,0s
-K,0=18-9-12kg/10a & 18-9-15kg/ 10a
BE A4 100 HEL ST 9.4~9.2g, o
UFoA 11.3~109g 2 dolxo= EEHL X
4 Fo 4 454~442kg/ 10a, HQYFE 467453
kg/10a B Gobxin BHES TALAH 266 ~
263 kg/10a, 4L Folq 278~269 kg/10a 2
obziel 100 HE, &\ Y BEES g o9
Ze HRE & 4,59 R HFEIAANNE A
etz glgleE

1. ¥ MHEMS MBI ¥ SR

# RHRMS BT uH & oA ol BR
WEL EE, SER ER REZEK), GHEH,
weEt W] EMEEE 2l Heb RRK
od geldx ER, SEN, B €KY £TESHE
¥ ENE, EEEY W8 BRERS B olF
o} A sbEsiet geidd o] §8 L ESMI WE
BRER Az BEEo Wi 3R 44 a3
€ Aoz A4«

SN E & 10048 o] R, HBE
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AREL A8kl st 5 &l =5 MR
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Table 9, Correlation coefficients between agronomic characters in job’s tear varieties

[tem Plant height No. of tiller No. of .Stem 100 g.rams Dry. stem
leaves diameter weight yield
No. of tiller 0.8240
0.7825*"
0.8512** 0.8338""
No. of leaves .
0.7839* 0.7239""
Stem diameter 0.8995 0.8202 0.8761
0.7531** 0.6385*" 0.7599** -
. . 0.4061** 0.6268°" 0.5606"* 0.3406"*
ht )
100 grains weig 0.6552%* 0.6648°" 0.8687°*  0.8305%*
Dry stem yield 0.8614** 0.7851*" 0.8221°* 0.7823** 0.4876*
0.8407** 0.7506*" 0.7590** 0.6540"" 0.5968"*
Dry grain yield 0.7890"" 0.8093** 0.8598** 0.8067** 0.5543** 0.9442**
0.8356*" 0.7943"" 0.8536** 0.7419** 0.7792** 0.9283*"

Upper : Heuksuk local variety
Lower : Ewon local variety
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Table 10. Analysis of variance of yield and agronomic character with variation of fertilizer levels

application
Source of af Plant No. of No. of Stem 160 Dry yield(kg/10a)
variation height tiller leaves diameter grz?ms Stem Grain
weight
6.4062 0.5277 6.5830 0.0025 0.0056 111.3500 55.7500
Replication 2 56.9063 0.5278 1.5830 0.0090 0.0032 110.7500 34.0625
16.2500 0.2500 2.0273 0.0090 0.0035 479.0000 54.2500
9850.6300°"° 16.0000**  191.3610*° 0.5891** 12.7217** 14121.5000** 3080.5000*"
Variety 1 5141.1300** 13.4445"*° 75.1113**  0.9350** 6.0844"* 4556.0000°* 1694.8800*
7549.0000"" 10.0278*" 87.1113* 0.9680**  16.0741°** 5265.5000* " 2417.5000**
2.1562 0.5833 1.3613 0.0112 0.0050 67.2500 9.6250
Error{a) 2 2.6250 0.1944 0.0283 0.0032 0.0172 32.5000 27.3750
35.9688 0.1944 0.1943 0.0213 0.0354 9.2500 1.7500
Level of 9376.1000°*  17.3778"*  218.9830°* 2.6933**  2.5419** 104776.0000**  25887.2000**
fertilizer 5 8533.2200"* 16.4444**  203.2000** 2.4913** 2.7417°" 94126.6000** 2365.6000**
application 7257.9400** 15.2500**  203.3780** 3.0184** 2.4556*" 97966.5000**  24950.7000**
219.2380** 0.1333** 1.9613** 0.0181** 1.3829°* 1065.1000** 32.0500%*
Interaction 5 223.8130"* 0.1777*° 2.2445*  0.0095** 1.6363°* 90.7000** 71.3750**
188.3130"" 0.6277** 3.0445**  0.0033** 1.5261** 223.6000"* 65.8500"*
10.8156 0.2888 0.5388 0.0119 0.0189 37.2750 51.1625
Error(b) 20 25.3531 0.2944 0.5721 0.0121 0.0146 57.0500 67.2562
28.2062 0.4222 0.7111 0.0136 0.0147 81.0000 64.4375
Upper . Nitrogen, Middle : Phosphate, Lower : Potassium
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